INTRODUCTION
The Upper Jurassic Morrison Formation is one of the most-studied rock units in North America. Its vertebrate fauna includes fish, amphibians, reptiles, and mammals. Dinosaurs from the Morrison Formation are exhibited in many museums worldwide and are among the best-known and loved dinosaurs in the public imagination.
The Morrison Formation was deposited under terrestrial conditions, mainly on floodplains, in river channels, and in small lakes as well as small dune fields in some areas. The formation is exposed across the Western Interior of North America, and it is generally recognizable across this depositional area. In the areas of the northern Colorado Plateau where this study is focused, three formal members are recognized: the lower Tidwell Member, the middle Salt Wash Member, and the upper Brushy Basin Member. On the southern part of the Colorado Plateau other members are recognized in the lower parts of the formation, whereas in the northern and eastern parts of the depositional area no formal members are recognized (Turner and Peterson, 1999) . Correlations across this large area can be problematic due to discontinuous outcrops and the variable nature of the strata. As a result, radiometric ages are the best method for comparing the ages of disparate fossil localities (Trujillo, 2006) .
As part of a long-term, multi-faceted study of the Morrison Formation, Kowallis and others (1998) in Kowallis and others (1998) were obtained from sanidine crystals collected from presumed ashfall beds. All but one age was obtained from localities on the Colorado Plateau in eastern Utah; the other age was obtained from a sample collected from south-central Colorado, near Cañon City. As these ages were the only existing radiometric ages with good resolution from the Morrison Formation, they have been used extensively in many different papers about various aspects of the formation (e.g., Turner and Peterson, 1999; Foster, 2003 Pb dating systems into better agreement with one another, with inter-calibration projects adding new data to our understanding of critical times in Earth history (e.g., Sageman and others, 2014) . In addition, the 40 Ar/
39
Ar system has undergone revisions to some of its major components. The age of the Fish Canyon Tuff sanidine (FCs), one of the main fluence monitors (standards) used in 40 Ar/
Ar dating, has been modified several times and discussions of its age are ongoing (e.g., Renne, 2014; Sageman and others, 2014) . Initially, the FCs was proposed as a standard with an age of 27.79 Ma (millions of years before present) (Cebula and others, 1986) . This age was determined relative to the age of another standard, the McClure Mountain hornblende (MMhb-1). Later, when the MMhb-1 age was revised upward, the FCs age was increased to 27.84 Ma (Samson and Alexander, 1987) . This age for the FCs was used until Renne and others (1998) published an age of 28.02 Ma for this standard, which they determined by comparison with another standard known as the GA1550 biotite. Kuiper and others (2008) published a new FCs age based on inter-calibration with the astronomical time scale. This new, more precise age of 28.201 ± 0.046 Ma also utilized a new decay constant (i.e., Min and others, 2000) , and researchers with the EarthTime project (an international scientific initiative supported by the National Science Foundation; www. earth-time.org) voted to adopt this value for the FCs in future publications. Renne and others (2010) (Renne and others, 2010) . Not all workers agreed with these methods and results, however, and Schwartz and others (2011) published a comment that questioned some of the methods used by Renne and others (2010) . As a result, Renne and others (2011) published a reply in which they agreed with questions raised by Schwartz and others (2011) about one aspect of their methods (the use of data from liquid scintillation counting techniques), and they removed this data from their calculations. This changed their age for the FCs to 28.294 ± 0.036 Ma. Even with this change, however, some workers (e.g., Alexandre, 2011; Meyers and others, 2012) have questioned aspects of Renne and others (2010, 2011) .
Most recently, Sageman and others (2014) looked at three proposed sets of 40 K total decay constants and associated ages for the FCs: from Renne and others (1998) , from Kuiper and others (2008) , and from Renne and others (2010, 2011 (2000) as discussed above, because of ongoing discussions and research on these topics other workers may chose to use different values (e.g., Irmis and others, 2013) . The practical differences in the recalibrated ages are small (0.03% in the case of Irmis and others, 2013) , however, regardless of which values are used. (Kowallis and others, 2007; Bradshaw and Kowallis, 2009; Trujillo and others, 2006 Trujillo and others, , 2008 Trujillo and others, , 2014 Trujillo and Chamberlain, 2013 Pb ages overall, attention needs to be paid to the uncertainties propagated by recalibration when comparing ages obtained by the different methods. For this study, in tables 1 and 2 the first uncertainty given (converted age uncertainties, internal 1σ column) is the uncertainty involved in the analysis itself. This is the uncertainty that should be used when comparing recalibrated 40 Ar/
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Ar ages obtained by the same lab (Berkeley Geochronological Center) using the same methods, standards, and decay constants. In the data reported here, this is the uncertainty that should be used when only these reported recalibrated ages are of interest.
The second uncertainty given in tables 1 and 2 (converted age uncertainties, internal + standard column) includes the analytical uncertainty as well as the uncertainty in the age of the fluence monitor (standard, the Fish Canyon Tuff sanidine in this case). This is the uncertainty that should be used when comparing recalibrated 40 Ar/
Ar ages from different labs or when different fluence monitors are used.
The final, largest uncertainty given in tables 1 and 2 (converted age uncertainties, internal + standard + λ column) includes the analytical uncertainty, the uncertainty in the age of the fluence monitor, and the uncertainty in the decay constant. This is the uncertainty that should be used when comparing ages obtained by 40 Ar Pb ages for these same localities (figure 2). These preliminary data suggest that although the uncertainties are large when comparing ages obtained by the two different dating systems, the data themselves may still be useful. others (1995, 1998 figure 1 for location of section. Section from Kowallis and Heaton (1987) .
